Equilibrium dialysis studies of the binding of radioprotector compounds to DNA.
Radioprotection by WR-2721, S-2-(3-aminopropylamino)ethyl phosphorothioate, is thought to involve its corresponding thiol (WR-1065) or symmetrical disulfide (WR-33278). It has been suggested that these metabolites concentrate close to the DNA target molecule; to test this hypothesis we have measured their in vitro binding to DNA. The binding of WR-33278 (0.05-0.4 mM) to calf thymus DNA (6 mM, with respect to DNA phosphate) was determined at 50, 100, and 150 mM KCl in 1 mM Tris, pH 7, by equilibrium dialysis. The binding of WR-1065 (0.5-8mM) was determined at 25, 50, and 100 mM KCl, under similar conditions, but with 2 mM EDTA and 3 mM dithiothreitol (DTT) added to the dialysis buffer to prevent thiol oxidation. Drug levels were quantitated by HPLC after fluorescent labeling with monobromobimane; disulfide samples were reduced with DTT prior to analysis. Dissociation constants (Kd = [Free Drug] [DNA site]/ [bound drug] ) under these conditions were found to vary with ionic strength, being in the range of 0.02 +/- 0.01 to 0.18 +/- 0.06 mM for WR-33278 and 0.43 +/- 0.24 to 3.5 +2/- 1.5 mM for WR-1065. WR-2721, glutathione, cysteine, and DTT showed no detectable binding to DNA in 25 mM KCl. However, cysteamine and cystamine did bind to DNA, with unbound drug to bound drug ratios of 8 +/- 2 and 0.6 +/- 0.1, respectively, at total drug concentrations of 1 mM. Cystamine and WR-1065 bound to DNA with comparable affinity under similar conditions. These results indicate that binding of WR-33278 and WR-1065 by DNA phosphate are probably significant in the mechanism of radioprotection by WR-2721.